dependent diabetics is presented. Among the symptoms found were a marked reduction in energy level, increased fatigue and irritability, depression, and delayed psychosexual maturation. Diabetes mellitus is commonly considered to be a disease that, if properly controlled, allows the patient to lead a relatively normal life. We found, however, that these symptoms often made the patients' lives uncomfortable, reduced their functional capacity, disrupted their family life, and disturbed the adolescence of those who were affected at an early age.
Recent reviews by Wilkinson (1981) and Tattersall (1981) indicate that little attention has been paid to the psychiatric aspects of diabetes mellitus. The psychia tric changes which have been noted (Swift eta!., 1967; Mills eta!., 1973; MacGregor, 1977) may be due to the stresses of the diabetic way of life (Tattersall, 1981) but it is rarely pointed out that psychiatric changes may also result from the direct effect of the disease on the nervous system. Clinical signs attributable to changes in the peripheral and autonomic nervous system have been well described, but the possibility that some psychopathology may result from involvement of the central nervous system is usually ignored. Psychomet ric testing of diabetic patients has failed to provide clear evidence of cerebral damage (Greydanus & Hofmann, 1979) , but pathological changes have been amply demonstrated post mortem (Reske-Nielson et a!., 1965; DeJong, 1977) . However, it is seldom possible to determine when these occurred in the life of the patient.
The present paper describes the psychiatric features of diabetic patients. It is part of a multidisciplinary study which includes cognitive tests and tests of peripheral, autonomic, and central nervous system function.
Method

Subjects
We selected 50 â€˜¿ Type I' patients (insulin-dependent diabetes mellitus) between 16 and 60 years of age from those attending the Diabetic Clinic at Kingston General Hospital. The criteria for exclusion from the study were as follows:
1. Obvious damage to the brain or nervous system, i.e. cerebrovascular accident; or any other con comitant disease which could affect the function of the nervous system, e.g. multiple sclerosis.
2. Medication which could produce cognitive defects or peripheral neuropathy. 3. Hypoglycaemia or ketoacidosis on the day ol assessment. We also required the cooperation of a parent, a spouse or other close relative for each patient. Only two patients refused to join the study.
The patients constituted a large proportion of the clinic population, but we do not know how representa tive our sample was of the diabetic population at large. It should be noted, however, that in our area attendance at the clinic is by direct request from the patien\ as well as by referral; many patients prefer to attend the clinic for routine care rather than see their family physician.
Procedures
One of the investigators (Surridge) conducted a psychiatric interview, consisting of a history and a mental status examination, with each subject. In addition, the patient was rated on the Beck Self Assessment Questionnaire for Depression (Beck et a!, 1961 ) and the Hamilton Psychiatric Rating Scale for Depression (Hamilton, 1960) . A history of past and present complaints and an account of self-management of the diabetes was obtained, usually from a parent or spouse, to supplement the information obtained from the patient's medical records.
The psychiatric interview included open-ended questions (Wing et a!, 1973) , but if specific areas of interest were not spontaneously discussed, direct questions were asked by the physician. The informa tion obtained from the patient was compared with that provided by the relative; in case of conificting reports, the one which appeared to be more reliable and consistent was preferred. Relatives were sometimes unable to provide the required information because their knowledge of the patient's past life was limited. The patient nor the spouse/relative informant were not given prior knowledge of the nature of the interview; they were seen separately; and they did not have any opportunity to talk to each other until the interviews were completed. Attitudes to diabetes* Lack of concern: no apparent change in routine except to take
PSYCHIATRIC ASPECFS OF DIABETES MELLITUS
Healthy concern: â€˜¿ diabetic way of life' n = 17
Pathological concern: morbid preoccupation with complicationsand death n = 12 *patient tRelative or spouse tMental status examination Sources of information: 0.98%). We also compared patients' actual body weight with their ideal weight, calculated from sex, age, height and body-frame (Guthrie, 1975) .
Demographic and medical features of the sample
The characteristics of our group of diabetics relevant to this study are summarised in Table I We defined four categories of body-weight:
1. Within the â€˜¿ ideal' range. 2. Above the ideal range but within 10% of the upper limit, or below the ideal range but within 10% of the lower limit.
3. 10%â€"20%above or below the ideal range.
4. More than 20% outside the ideal range. insulin dose, no testing of urine. One quarter of the women in the sample reacted maladaptively when subject to distress. Altogether, seven subjects were referred to by clinic physicians as â€˜¿ brittle' or â€˜¿ unstable'diabetics: of these seven, the three females were among those who reacted maladaptively to distress; three males did not alter their treatment regimen; and the other male reacted adaptively.
Resufts
Psychiatric features Increased fatigue and energy loss
These two symptoms were assessed separately, but were found to occur either together or not at all. Increased fatigue and energy loss were reported in 31 of the 50 patients (Table III) . Considerable impair ment occurred in 20 of these cases: almost all these patients complained of the symptoms spontaneously and gave them pride of place in their description of how the disease had affected them. The symptoms were reported to be worse in the evening than in the morning, but they did not fluctuate over days or weeks. Leisure activities were affected more than work.
Depression of mood
None of the patients was suffering from a major affective disorder at the time of the investigation.
However, a quarter of them appeared sad and reported feeling â€˜¿ blue' or â€˜¿ down in the dumps'. Most of them could neither understand nor account for these feelings, which confirmed our clinical impression that in general the depression was not environmentally determined.
A number of patients seemed to think that feeling low and sad was part of the illness.
Although the patients who showed depression of affect scored higher on the Beck and Hamilton scales than the other patients, none of them scored within the â€˜¿ clinically depressed' range. The mean score of the whole group on the Beck scale was 5.92 (SD 6.27) , with a range of 0â€"26: this is within the normal limits for a general medical population (mean 9.65, SD 6.51; Schwab et a!, 1967) . A global Hamilton score was derived for each patient by summing the individual item scores and doubling the total: this is the technique recommended by Hamilton (1960) for scores obtained using one rater. This gave a group mean of 8.17 (SD 9.03, range 0â€"36),which is actually below the normal value (mean 32.0, SD 7.30) obtained by Schwab et a! (1967) .
Increased irritability
This symptom was observed by the informants five times more frequently than by the patients themselves.
It occurred in 18 of the 50 patients. Reported symptoms varied widely, both between patients and within individuals at different times, from short-lived periods of increased touchiness to explosive outbursts of rage. The severity of symptoms appeared to be unrelated to either the time of day or the degree of provocation.
There were no associated symptoms suggestive of hypoglycaemia.
Delay in psychosexual development
One quarter of the patients showed marked delay in the development of interest in the opposite sex, compared with their siblings and peers. Within this group, some of the boys and most of the girls seemed aware of the behaviour of their peers and their own lack of emotional readiness for it.
Cognitive Deficits
Eight patients were reported by their relatives to have poor memory of recent events and difficulties in concentration.
Three of these patients had exper ienced at least one hypoglycaemic coma.
Associations among psychiatric features
As Table IV shows, a statistically significant rela tionship was found between â€˜¿ fatigue and energy loss' and â€˜¿ current depression of mood' (as assessed by the Beck or Hamilton score). In addition, â€˜¿ history of depression' was weakly associated with â€˜¿ fatigue and energy loss', while â€˜¿ irritability' correlated marginally with the Beck score. The data presented in Table IV 
Other statistically significant associations Increased fatigue and energy loss
Among the males, this was significantly associated with sexual dysfunction (Mann-Whitney: U = 28.5; anergia was correlated with less careful self-manage ment, both daily and during times of distress (Table   V) , but not with other measures of physiological control.
Irritability
Increased irritability was not associated with atti tude to the disease, sexual dysfunction (among males), or desire for leisure activities. However, sexual interest and affection was significantly reduced in those patients with increased irritability (chi-squared = 11.59, d.f. = 2, P <0.01), confirming our clinical impression that this symptom had a marked destruc tive effect on marital relationships. Irritability was associated with a lack of attention to the diabetic regimen (Table V) , which raises the possibility of hypoglycaemia as the basis of this symptom. There was no relationship between irritability and blood-sugar levels, glycosylated haemoglobin, or weight control, but the blood-sugar levels were taken at a time when the patients were not irritable, and tests of glycosylated haemoglobin reflect only the highest levels of blood sugar.
Depression of mood
Hamilton score was significantly related to the patient's attitude to the disease: pathological concern with the disease (present in 12 subjects) was associated with a greater degree of depression (Kruskalâ€"Wallis = 13.14, n = 47, P <0.001). Higher scores were also associated with decreased sexual interest and affection (Mann-Whitney: U = 78.5, n1 = 13, n2 = 31, P <0.01) and decreased desire for leisure activities (U = 85.0,
n1 = 9, n@ = 35, P <0.05). Although the Beck and
Hamilton scores were related to each other (see Table   IV ), only the Hamilton score was significantly corre lated with measures of diabetic management (Table  V) .
There was little relationship between degree of depression and our measures of physiological control: impaired weight control was associated with a higher Hamilton score (tau = 0.25, n = 45, P <0.05), but other aspects of diabetic control were not significantly related to any measure of depression.
Psychosexual development
The younger the patient was at diagnosis, the greater the reported delay in psychosexual development (tau also significantly related to increased delay in psychosexual development (tau = 0.47, n = 49, P <0.001), and when this effect was removed by partial correlation the correlation between younger age at diagnosis and greater delay in psychosexual develop ment was no longer statistically significant (r = 0.27, d.f. = 46, n.s.).
Level of education
In our sample, education was highly correlated with Discussion Increased fatigue and diminished energy were the main symptoms noticed by the patients. Since these symptoms were at their worst in the evening, spare time interests, social activities and family life were particularly disrupted. Fatigue and lack of energy were more prominent and prevalent symptoms than depres sion of mood, although it was clear from the high incidence and considerable severity of past depressive episodes that depression is an important symptom in diabetics. Nevertheless, no patient was suffering from a major affective disorder at the time of the study. with it, and suggesting alternative ways of coping with the problems that may arise.
The high incidence of delay in psychosexual devel opment that we found in this group of diabetics supports a similar finding in our earlier work (Letemendia et a!, 1979) . Considerable attention has been given to the physical aspects of sexual maturation in juvenile diabetics (Knowles, 1971; Koski et a!, 1976) , the consensus being that there may be a slight delay in physical puberty among juvenile diabetics as compared with non-diabetics. We made no specific enquiries about puberty, but no patient or informant indicated that puberty had been delayed by compari son with their siblings, which made a marked contrast to their statements regarding interest in the opposite sex and dating. This phenomenon could be a possible source of the adolescent turmoil so frequently noted in juvenile diabetics. Our clinical observation that all the patients with delayed psychosexual development were aged 18 or less at the time of diagnosis raises the question of the aetiology of the delay. Although many factors could be involved, the educational level of the patients accounted for much of this relationship. This may be because better-educated and correspondingly more intelligent patients and their families are more likely to be aware of any disparity that develops between physical and social development. In this case, our figure of 25% for subjects reporting some delay might represent an underestimate of the figure in the diabetic population at large. Better-educated patients also tended to report less depression and less fatigue. They also had more energy and exercised more frequently. One possible explana tion for these associations is that those with more prolonged education tend to do less manual work and so would be expected to suffer less from fatigue, loss of energy and depression. They would thus have more energy left for exercise.
Relatives reported cognitive deficits in eight patients, three of whom had experienced at least one hypoglycaemic coma. However, this sample as a whole did not show significant intellectual deterioration when compared with age-matched non-diabetics using psychometric assessments and tests of cognitive func tioning (see the following paper, Lawson et a!, 1984) . In Bale's psychometric study of insulin-dependent diabetics (Bale, 1973) , 17% of the patients were found to be cognitively impaired; however, Bale did not comment on the subjective experiences of his patients or reports by relatives of intellectual deterioration.
It is not clear why six women in this sample reacted with maladaptive self-management when subjected to distress, as compared with only one of the males. Rosen and Lidz (1949) and Stearns (1959) have com mented that a number of patients, often adolescent women, have recurrent attacks of ketoacidosis, and Wilkinson (1981) has suggested that such attacks may well be self-induced. It would have been interesting to know how well these patients complied with prescribed treatment, and if the ketoacidosis followed periods of distress in their lives. In future studies, attention should be paid not only to routine daily compliance but also to patients' reactions to distress, which may provide a link with unstable diabetes. It may be that although unstable diabetics adhere carefully to treat ment under usual circumstances, they react to distress either by passive non-intervention (carrying on as usual), or by actively going against therapeutic rules, thus tending towards a loss of metabolic control.
Diabetes mellitus is commonly considered to be a disease that, if properly.controlled, allows the patient to lead a relatively normal life. However, the symp toms described here all too often made patients' lives uncomfortable, reduced their functional capacity, disrupted their family life, and disturbed the adoles cence of those who were affected at an early age.
